Characteristics of changes in cholinergic function and impairment of learning and memory-related behavior induced by olfactory bulbectomy.
Memory function after olfactory bulbectomy (OBX) was examined in two tasks, namely, step-through passive avoidance task and elevated plus-maze task. OBX mice showed a significant impairment of learning and memory-related behavior on the 7th and 14th day, as measured by passive avoidance task but not elevated plus maze task. The impairment of learning and memory-related behavior on the 14th day was improved by administration of the cholinesterase inhibitor physostigmine (0.1 mg/kg, i.p.), the non-selective muscarinic agonist oxotremorine (0.1 mg/kg, i.p.) or the selective muscarinic M(1) agonist McN-A-343 (10 microg/mouse, i.c.v.). In contrast, administration of the nicotinic agonist lobeline (5-9.8 mg/kg, i.p.) or the selective muscarinic M(2) antagonist methoctramine (2.25-18 microg/mouse, i.c.v.) has no effect on the impairment of learning and memory-related behavior induced by OBX. In addition, we have demonstrated that the intensity of choline acetyltransferase (ChAT) fluorescence is significantly decreased in the cortex, hippocampus and amygdala on the 14th day after OBX. These results suggest that the impairment of learning and memory-related behavior induced by OBX may be caused by degeneration of cholinergic neurons and muscarinic M(1) receptors play an important role in the improvement process.